12 United States Patent

US011820632B2

(10) Patent No.:  US 11,820,632 B2

Kritzer et al. 45) Date of Patent: Nov. 21, 2023
(54) TWO POST VEHICLE LIFT WITH 5,358,217 A * 10/1994 Dach .........cccovvevnnn. B66F 3/00
COMPACT TELESCOPING ARMS 254/134
6,279,685 Bl 8/2001 Kogan et al.
(71) Applicant: BendPak, Inc., Santa Paula, CA (US) 7,150,073 B2 12/2006 Stewart
8,256,577 B2 9/2012 Kritzer
(72) Inventors: Jeffrey S. Kritzer, Moorpark, CA (US); 9,150,395 B2 10/2015  Kritzer
Christopher Culver, Ventura, CA (US) 2004/0011594 Al 172004 Stewart
2013/0233651 Al* 9/2013 Kritzer ........oooeeeenn. B66F 3/46
- _ 187/208
(73) ASSlgnee‘ BendPakﬂ Inc'j Santa PaUIaj CA ([JS) 2015/0232308 Al 2 8/2015 [_]'hl *********************** B66F 7/16
: : : : : 254/89 R
(*) Notice: Subject‘ to any dlsclalmer_,' the term of this 2016/0129168 Al 52016 Bens
patent 1s extended or adjusted under 35 o
U.S.C. 154(b) by 294 days. (Continued)
(21) Appl. No.: 17/237,806 FOREIGN PATENT DOCUMENTS
: CN 2026277602 U 12/2012
(22)  Tiled: Apr. 22, 2021 CN 202744279 U 2/2013
(65) Prior Publication Data (Continued)
US 2021/0331904 Al Oct. 28, 2021 OTHER PURBILICATIONS
Related U.5. Application Data GrandPrix-Car-Lift-GP-7-Two-Post (Year: 2017).*
(60) Provisional application No. 63/014,407, filed on Apr.
23, 2020.
Primary Examiner — Mahdi H Nejad
(51) Int. Cl. (74) Attorney, Agent, or Firm — AVEK IP, LLC; Kent R.
B66F 3/38 (2006.01) Brickson
B66F 3/46 (2006.01)
(52) U.S. CL
CPC . Bo66F 3/38 (2013.01); B66F 3/46 (2013.01) (57) ABSTRACT
(58) Field of Classification Search
CPC ... B66F 7/28: B66F 3/46; B66F 7/20; B66F A compact telescoping lift arm assembly includes an outer
3/38; B66F 7/025; B25B 5/068; B25B arm section pivotally connected by a pivot member to a It
5/102; B25B 5/163; B25B 5/003; B25B carriage vertically slidable on a post and an inner arm
5/00 section telescopically received within the outer arm section
See application file for complete search history. and movable in and out of the outer arm section. The inner
_ arm section has a nesting slot formed at an 1nner end thereof
(56) References Cited to nest about the pivot member when the inner arm section

4,715,477 A
4,825,977 A

U.S. PATENT DOCUMENTS

12/1987 Suzuki
5/1989 Isogal

1s retracted into the outer arm section.

29 Claims, 13 Drawing Sheets

\
AN




US 11,820,632 B2

Page 2
(56) References Cited
U.S. PATENT DOCUMENTS
2018/0327235 Al1* 11/2018 McClure ................... B66F 3/36
2019/0144249 Al1* 5/2019 Bartos ...........ocevuee.n. B66F 7/065
187/211
2020/0115206 Al 4/2020 Benz
2021/0114852 Al* 4/2021 Heath ....................... B66F 7/28
FOREIGN PATENT DOCUMENTS
CN 103663267 A 3/2014
CN 203845762 U 9/2014
CN 2038778064 U 10/2014
CN 105036002 A 11/2015
CN 204917853 U 12/2015
CN 2006970134 U 2/2018
CN 207844837 U 9/2018
EP 1156009 Al * 11/2001 ................ B66F 7/28
WO 2014127238 A2 8/2014

* cited by examiner



. ﬂ LY
h.

Y h_m. ' (ot o G oF o oS N aF S aE T oS N oF S o eSS aF S o o S S aF S af a¥ R aE S F R o B N aF ¥ Rt R E ol oW N ol gt gt ol R b ol oW o o ot ¥ ot ¥R ot ¥ o ¥ R o ¥ S ol aF E o ¥ R o R S N aE s ¥ kL

US 11,820,632 B2
7
S

il alk owh ol ok owh sl ol ok sl sk o sl ek sk sl ool sk ol onk b sl sk sk s e sle sl omh sie ol ok osls sl ol sl sl ol sl ool ok sl sl e sl sl ok il sk sl ek sk sl ol mh sl ool sk sl onl sk sl wh sl sl owh sl sl ombh sl ol owh sl sk owh sl sk sk ol sl sk sl sl sk ool sk sk sl ol sk sl ool sk sl ok iy sl wkosie sl

rf
B i T T T e T T R T T -
W N e N B B R B B B N R R N A N i

Sheet 1 of 13

Nov. 21, 2023

hmw SEE A M T ey At 4
A!lﬂ..v% ﬁj....wf..,.mf by @n.._,.%m.__
x y = .n.. 1 ..h_..q..._..._

a
iiiiiiii

i bt e e e i e g i e o il o e ot e e e i i e el s i e et e e b e i e i ek e i i o g e e e g e g e e e e e e i e

et e b e e e pt i e e e B i e e e e e i e i e e et i i e el i e e gt e o e e
) 1

A

AT up.. oL,

- N _ . ; ) _
Jﬁi\iﬁﬁ%\iﬁi&eﬂ Tk -,
- - L] ; I:1I

U.S. Patent



US 11,820,632 B2

Sheet 2 of 13

Nov. 21, 2023

U.S. Patent

HHHHH
]

WP o o A
LT

|

T NN FF NS FrrrFrFrErr.

A 0 0 e R O 0 0 B B gl B e et 3 P W e g

£
e

P

-

-

e S R Ly




U.S. Patent Nov. 21, 2023 Sheet 3 of 13 US 11,820,632 B2




US 11,820,632 B2

Sheet 4 of 13

Nov. 21, 2023

U.S. Patent

o AT A ol o W A AR

L BN A N

L N it
P LT

T A L A
ot ol o oF ot gl gt oF oF g gt g o oF ot b g o

09

74

Loy

‘
AT A g T PP AT A I A Tt 0T P A ¥ Pl (P A A AT P e o Pt i&ai:.:lrl;:r‘m...ii.q}.l. PEREEF LYV
!

ety b e et e, A e e P P e ke e o it e v ik e o e e ey

2

»
b

3:%

b
]

-t

i " 4 .-_.
- - -
P ;i P
A 4 m “ ¥ ¢ ¢
“ : i T B4
g ¥
m M m X m
§ 3 ? {
3 ’
/ i 4
£ m i3 ’
: ;1 :
: w ¢ :
' ? r f
, ;o ¢
; 1 4
‘ P P
4 ’
h‘u‘- . |.u|‘| ‘u‘uﬁu.uu‘uﬂﬂu |||u||i.||.h‘.|luuqu..m.|‘.u.ﬁa

a
¥
l.ﬂ.-r..}:-l...l..i.:.}:-l...f..-r._! o e o e Wy e e o, e e L o e e ol e

[ R ik e i

e B aasace

Q¢

¥

b e,y e o

e

gt o il o e e
.

AT A A L P

. *iiﬁﬁ‘iliii%&ci‘.‘i‘i o

&
oyt - s

el TP AT AT Pl 0 P P PO 0 0 P I il T Y T A PP g

i e W e He e o b o R e e

9¢

rih

ol ot o o ok
15\555555“

AT fiE AT AF o W I‘.I.‘l.-ﬁ.t

P rp——
P T e

o of of off uf of

ol ol o off o IE oF of off of of of ab ..

5

Ay =l el e My g sy e oy e il i i e il o iy o oy

d

¢ ol ot o oF o g T o o8 o8 o8 ¥ oF oF ¥ oF b W ol ¥ o8

el L ph g

Eoad i o e it

i



U.S. Patent Nov. 21, 2023 Sheet 5 of 13 US 11,820,632 B2

F s : P, QT T W W W
. !
I
I
I
I
I
.
.

.|‘ ‘

ﬂ-‘!-:h'l-.'!-.'!-.'l-.'!-.‘l.‘l-.‘!—l . gy -

i =
1 ) . il ;*
t..111111¢.111111111111 L‘-‘ R

[ N s hr. E o A 11111111111?111111111111
'

' W, W, W, W, W, W, WL WL WL W

--'JJJQFJJJJJQFJJQFJ&"---#; il

™ '\ i
Y X i
................................................................. ] | [ [
£ 3 s BB
i N 5 : - % .
. .. . H [
_ i, | 9 W N TN T R R TR - ‘hh‘hh‘hh‘?hhh: i‘hh#ﬁh“h‘hh‘hh‘hhhh T T T T T T T T T T e T b 'h.'h“hh‘hh‘hh‘hh‘{h}hh‘hh‘h *
‘ - *.T.*.*.**.‘ -l b b *.h I*.T.*.*.I*.*.
— oo

b
b
b
b
b
b
b

'}

'}

'}
b
b
b
b
b
b
b
b
b

18

e I T - I I I " - - - - T - - " - oy -

'
w
'.'l?f'J’d’fﬂ'ﬂ"fﬂ'ﬂ'ﬂ'ﬂ'ﬂ'ﬂ'ﬂ'ﬂ'ﬂ'ﬂ'ﬂ'ﬂ'ﬂ'ﬂ'ﬂ'ﬂ'ﬂ'ﬂ'

r'-""’fd"'fd'"ﬂ'd'"ﬂ'd’"ﬂ'd’"ﬂ'd’"ﬂ'ﬂ"’fﬂ'ﬂ'

2 G 2 . . - h LR RS :" 'h'h't_q
3 ]‘ !
—\&1“‘? i‘_‘h‘_‘_ l}ll.uq.
ol [




U.S. Patent

Nov. 21, 2023

FEFFFFFFEFFFFFaFsgER; "
rprdEr e Ey ey iy ey.e

. \
e LR 1*.111*.1*-1.11-&31-*-

44

12

q’hﬂ'ﬁ.ﬂ“ﬂ&%ﬂ‘h&%ﬂ-‘h&“‘hﬁuﬁ i

Sheet 6 of 13

42

104

US 11,820,632 B2

100

38

g R - - . oy e bt T e PP o P P PPt e P PP P

",l." i} P L o T s i S T s e e ., e, 7 . e e, e e T T e, . e e T a7 B T e e e e e e B T e B T e i e o e i e e e T e R e A mm \

x ATy % il i “
y TP i - :
d i E ]
“" \\ ., % Iy k E_i L b N ] s _
PR : ' 5 ‘,-’ ;

'Il-"ll'h‘!'l!1!1!?!1&"!"H-':Il’lk‘llﬁmﬂ“‘k’ﬁ“““‘?ﬁ?ﬁ?ﬁ?ﬁ'ﬁ:
»

110

‘-'p#}%h“ﬂhﬂﬁ‘m‘h‘m‘h“&‘kﬁ‘kﬂh“k'ﬂ-‘hh‘k‘ o R T T T T T T R T R R R R R T S e

il

mo et

| { iy :‘ .

L T N L N L W R T L L LR AL LAY,

W M Al T Y T T R
o A o M T A A

e e e g e g

L]
GBI
A 4

_________

AR N ST NS TN e e e e e ey e by

ffffff.f.l"

T AR LA A i A A e b, B B bt e

A FEFFFeEyEyreEy

{

1} L
L

]

. A 1
SHE
e, o, muﬂ*mﬁmﬂmﬂ%mw: : %ﬂuﬂtﬂ.ﬁuﬁ%ﬂ%ﬂuﬁ.

[
- Ly
L = LY
h
e
n

P g i I i Y L Ly R B g el L, I HY g R I I P et sy g L e o P kLol Lt b il b L e L A L b s i L b L fby e B e L s LLL e L e L o W
gl

'ln-"n‘l-"h;

106

44

108

46

110



U.S. Patent Nov. 21, 2023 Sheet 7 of 13 US 11,820,632 B2




US 11,820,632 B2

Sheet 8 of 13

Nov. 21, 2023

U.S. Patent

Y _ ¢9
GL 1A’ 4 801

m IW e G ST g M gt gt P ¥ K oFgr or e o e _

llllllllllll -
ﬂ.“-.l._-.{t..\...l.lhﬂl ol e
! g b

E =
: [
T
Jir e s e T Y

P cakm
A = e
-

L P
! ' 'l o L L L

Z¢

b6

¢9




US 11,820,632 B2

Sheet 9 of 13

Nov. 21, 2023

U.S. Patent

95

9t

b A,
™
1 .'\.. [T
.
h |

L R R R I R R .-I-.-‘n“tlfd
¥

- . il
M o o e i
N e -
. R e
PR P R L i
- }
. - -
. -
%Ln..l.l. -



US 11,820,632 B2

. .nm.{:

I’ l..l.u’.l.l!l.x.l 'y

.wr..l.‘.l-l.l_a‘.u.r.. ._I“ll‘l.*.‘l.: A E‘.'nl.l.uj...u

Sheet 10 of 13

.._..._

e a ey "'l.-"'l-u‘l-.-

Nov. 21, 2023

09

U.S. Patent

8C 06
8

\

001
POL (/9

e g ke s sk e e e s g e sl e e e ke

'l yi 7

h&itl%lhliiﬁi%ﬂh&t&h&%&lnuﬂhﬂ u_x._
i

WA

’ tlh&%k!&.!tk“ﬂt&kkﬂ!ﬁk\“ﬁk!ﬂ&w Wﬂ.\h!h-ﬁ ? tb\k-“\k&%h“\kqnn!! !tk!tl!“ﬂkﬁh”&hﬁwhﬁhh#ﬁ -« kl.-.t.wﬂt,l.”.mgi! .lu,.__l.ll._ﬁu.__.._ﬁutt ) ....__._ﬁ T ..l.._!tL_.. : .n.!b_.“w! M ¥ w. :
i~ W r a2 - / a Tl ..1u1 -
.-%1._....:!_._.._.# A g g A ﬁ_hl.k,ﬁ.tll.tml_&l.znmlnﬂ._ ..____..__n..._.l‘..__..___..__n...-...___mtnl_h.k!L.hhhrhﬁl.{&hkihk&kk&hhﬂh!&#!ik!.‘..h!.ﬂ._t..___.hll,hl.!hl..-_.h h!hl;kflf..____.h.: hk._n.__r.k,!.!lfh:____ AT il Iﬁ-!h!k l......ﬂ.::..f.ll..n_! l.{t.:fk.::_...t . ..:,.lu.m_.ﬁw.t.-_t. bl .n.l.b_.__u..____.__..t : . gy e s 5 "y “. m “.
v, ] .1...._.. e, n . - N . R 4 F H
e;;;%;u;%;;; e | . ey, b : L
f ' : : A
..J.-.._..l ;W.!i.lii.t. ik!!ki:ﬂ.ﬂ?lkh*h&lﬂ!il}iil !Jrl%:._.il. 1....#..1:...”4! 1.:.1%\..-":11 iiﬂ&tililﬂ.ﬁitl*ﬁli% .:.}mlh.i.i aa..llm__._it}_ .._.i:“.u.:._....._..._. ikimiiiilliiliiliﬁnihllil.liilhl.lil.lillhllhllil 7 R “__ 1 ;
P . F i F F oy
d ¢ -, 1 F 1
; 7 A | ; ; v
i z . : , 4 £
y 1 . 1 y i P
A ﬂ_ - ] lun._.. “ -
i 5 L ¢ :
i 7 | Y £ ¥
j}ﬁﬁ;ﬁﬁiﬁ.ﬁ.\ﬁﬁgﬁaiqi?r%?huiﬁ%\..?&“lﬁﬁaﬂ\ﬂ?\_ﬁ\ﬁﬁ Hﬁhﬁqaiﬁihﬁ% g o e g e e e ._M-ﬂ o A A A A W R W A A £ 4 .u ” “ m
.....__...-_......_..n.:.....__..._..ﬁ...ut..._t......-...__r L-L...__..._.._..___...___..._t.___...! ..._m..__.._.t.._._.._l.._:..__-.___.._-...__- .__..._...._:.__.L.?-r.:.._.-.t.__.. . L.......L..L:u.__..___r___...-._..__- L-.t..-...__-._“__..._._...tup.____....t s e e P ....E&E&EE&E&EEE&E&H&%&E&E&.& : ”“ ol - W “
sl Ay A A AR A, N ,_.\..%;u}kﬁx.\ .............................. : | ;: T : :
. - ......._..1 - - H | ”..
iﬁé x 7 e _ ( ‘
AN gt e Pl 3 & ._l.q.. ._.i._...:. ] o : ? ’ u r- . m “
K - A k, b, k, ety k, ek , A k, ! A ! k, ‘- ‘.
M . .-.l uﬂl Tt = s R -.. !n
B, i, M -am 3 ¥ ¢
, : ¢
m¢ SCTPN .. m .h
. wl“\._. .“.-.. “ “““
24 .._. A AN £ -m“
i’ i = - : K
.__,__.._..‘ 4 e : f 4
L6 ___i_u.__..x_-.. ‘ b v g
. £ £
. K “ ]
) K )
4 F i)
; £ §
: m ;
! ¢
¥ )
7 [
et ; y
) _pu_ ¢
. [
)
-3 F
. 7 el

F- e bl el e
. ]
M g g

g¢ . 901 i 8
) oL S\ /T

I
- A ._n”...“\.i..n.

2"

»

£ v
. . . 5 ]
. ISR | : _.,.____ “qr
%q-hﬁlh'rﬂ.-hﬁihlrﬁh-ﬁlhhdhﬁ z .. . .”“n“n\hhhl:”.\.“‘lhhh“l.hhhh ..n..l:l..l.“..l..l:l:l.h ..-...-__..I...-...lﬂ..__..l...n.l:l. .I:.-m..l..ln..-ﬂ_n. F e ..n..l...n:l.pl_.l.. o il u.._-.....__...l.. F¥ .0 5 ...__...n..l:.h..-. ..___...l...nLl_..l. ..F.-.Im.l .- “ “ “
¥ W3 & N .\-\-1 _'.w .. .u__ . =" P LTS T £ - f £ £
__t"._..-_....n:.l..__n:.n..! ..l..l...._n...n.u-..l:l....__...n:.n e el .‘:.._.Ul-..-..-.._..lh.._n:l. .l:.n....n.l:.l..{l" .l:.nll...l.l._...__...l:l. .._._._m.l:.-r.l:l....__...n..l:l.l:l.{..n..lr.._n..l....__..l:l:.-r.n:l:lr..l.t-.....__..l..l:.___..l...l:l..l...lhl{bh'r‘-b-'rlﬁhlr'r.I...-. .I...-r_-n..-.l:l.l.:l:.._n:l:l. sl gl .l.l. ...hhhhlﬁ“l’hﬁhlhtﬁ .I..li...n.l.l.:.l...n:l:l. .l....-i-.rl_:l:.l..._n.l. Ty ..-...-m..l..-h.l.l..l...l.. r B il e, e e b ..l.ml i V..liLH..-.-.M “ m “.
¥ . LS Ty L e . o, LT ol oy LN iy : e —_ ; . ) . ..— r r
3 .__.}I ..ﬁ - l._ u._ ! g “ R H_..._.-....._...- e .r..-_ I_.1 -
._.i....ﬁmu:.t.i}}ii. A i o .-__ e ﬂ__}iq._... P ..r.zﬁ.t__,.ﬂ:,.r..: .i}iuv?.!..: st e gt e v L .vnwf.._....i.}m_.. B e e T e i e e 1 B “__ E _ ; ) .—txrlﬁxztﬁxii#zwﬁ}tmﬁs.wnﬁ}ti}hﬁ 4
?EELHI.&.HE!EI&!M.EEEE El..tﬂ.i.l.litlil..h.!l.lhf.kli.h.ﬁllf i T ot i o o ot at sa ol o .n.l,...._.n.u_...r....l.l_lﬁ.ﬁ&i‘#lkh&h!lﬁi&h!kk&l_l_._..l..l..____t_l.l,l_ o it gt H "ry “ TRy, -, W m .
L= u 4 - 4 L -[
A, ......___t " u g i ) F ﬂa
L] u._ . l.-.1 | = r “ %_
“ z . 1 LI . “ E,
d H ¥ . . .
. 4 A 1
“ “__ “a ! o ; £ w
4
¥ “ 4 ; ¥
uL 4 .I.:.I.l.
: _ - :
7 F
: m
/
r
oo ;
o m
[
F
F
r
F
F
[
F
F
[
F

o0

L L T T T, R T, T, S, o o P e, vt e

el N i

L



US 11,820,632 B2

Sheet 11 of 13

Nov. 21, 2023

U.S. Patent

BT W W A W L ek N

%4



U.S. Patent Nov. 21, 2023 Sheet 12 of 13 US 11,820,632 B2

132

' . . T . ”. mnmm\q}; %
: . \ o, B : ) i ! e bbb | bop ey bbb ;:Ei;EEi

T — 198

-, #t#ﬁiﬂﬂﬂtth‘ﬁ:%hi 14ﬂﬂtmﬁ

ki

et
e

e

# L
. iy

; \

fﬁnnqtﬂt i, iy el vy i, ey, ;i e e i, vy v By, e R

iﬂﬁﬂ Splighigiliglighy  Hgliyhiphiyliphip”:  pilyhiphigihyligh.  fipliphigilphipht,  igtlyliphighiphly’  iyilyhiphigiypligh  yiigiiphigiyhlpet ?F%EH#& Tpligligiighighlys:  upbigligiigthyipt . Syl Sy iyl -

]

86

byl igylglighs gy pliglipilptigiigih gyl dphigigiphigilyc  phigiyiphigihy EHFHHF.:*H%

86
w138

-

o

75

a2 g g S S N 3 S g

el W S e el

e
FFrFEFFFFFFRFFFrEFEFFEFFFFEFFFREFSFTF

¥
ammmwmﬁmm £ ) 11%1111111%t1mﬁ11111ﬂhhﬁmmﬁmﬁmm1hhﬂhtmmmﬁmtmmﬁhmﬁtphﬁmmﬁmhhﬁmmﬁmtﬁmmhiﬁhtﬁyﬁﬁmtmhh*tﬁ N TR TR R TR RN TR R TR R TR T e T 11&1 R TR R R R R R R TR R R e R e ?11111‘*1ﬁﬁ%11%ﬁ11ﬂ%11%ﬁ‘%ﬁmﬁ‘ﬁi‘ﬁﬁ‘m‘ﬁﬁﬂm g T T e T R e T
‘ & l-l L ) - H : - i - ! L '.. ‘ ‘
v i‘ . . d
-1

82 142 140

g. 14

130
82




US 11,820,632 B2

Sheet 13 of 13

Nov. 21, 2023

U.S. Patent

12

o0

" T

....1...............!..!..! ar

Lnl.li.lW-\lﬂ
SO 7 Y, -

e ™M
.__l.-.,ri__. !r

<t

132




US 11,820,632 B2

1

TWO POST VEHICLE LIFT WITH
COMPACT TELESCOPING ARMS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of U.S. Provisional
Patent Application No. 63/014,407 filed Apr. 23, 2020 the

disclosure of which 1s hereby incorporated herein in 1ts
entirety by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

This invention relates to automobile service lifts and,
more particularly, to a two post lift arrangement in which
cach post has a pair of compactly telescoping vehicle it
arms.

Background & Description of Related Art

A wide variety of post-type automobile lifts have been
previously known and used 1n the automobile repair industry
and by automotive enthusiasts to provide access to the
undersides of vehicles. Post lifts can be either of the in-
ground or above-ground variety. In-ground post lifts usually
have one or two vertically ascending columns mounted
below the floor of a service facility, such as a garage, shop,
or the like that are raised hydraulically to lift the vehicle.
Above-ground post lifts generally have two or four vertical
columns or “posts”, each of which includes a carriage that
rides up and down the post. Each of the carriages includes
a pair of inwardly extending lift arms with vehicle engage-
ment pads at ends thereof that engage lift points or locations
on the underside of a body or frame of a vehicle to be lifted.

Each post of such a vehicle lift typically has a pair of
vehicle lift arms which are formed of telescoping sections
and which are pivotally connected to the lift carriage which
1s slidably mounted on the post and selectively movable
vertically on the post by a pressurized fluid cylinder con-
nected between the lift carrtage and the post, such as a
hydraulic cylinder. The telescoping lift arm sections provide
for a variety of lift arm lengths, and the pivotal connection
of the arms to the lift carriage enable adjustment of the
positions of the lift arms of the lift arrangement for use with
a variety of vehicle sizes.

The lengths of the lift arms and their angular positions
relative to the lift carriage 1s usually adjusted manually by a
mechanic to position the lift pads for engagement with
particular lift points of the vehicle. Once the weight of the
vehicle 1s supported by the lift arms, friction between
adjacent telescoping sections typically prevents changes 1n
the lengths of the lift arms. However, 1t 1s generally pretferred
to fix the angular position of the lift arms prior to lifting.

A common lift arm angle locking mechanism includes an
arcuate or curved movable or rotatable lock member
mounted on an mner end of the lift arm which cooperates
with a rotationally fixed position lock member mounted on
the lift carnage. A typical movable lock member has cir-
cumierentially spaced teeth projecting radially outwardly
about a pivot pin of the arm and has the appearance of a
sector of a spur gear. The fixed lock member has an inwardly
curved, toothed surface and 1s mounted on a lock pin. The
lock pin 1s slidably mounted on the lift carriage and 1s urged
by a spring toward a lowered locking position with the fixed
lock engaging the movable lock. The lock pin may have a
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2

ring which 1s grasped by a mechanic to raise the lock pin to
thereby retract the fixed lock member out of engagement

with the movable lock member to enable pivoting of the lift
arm. A representative type of such a vehicle lift arm locking
mechanism 1s disclosed in U.S. Pat. No. 9,150,395 1ssued
Oct. 6, 2015, the disclosure of which 1s incorporated herein
in 1ts entirety by reference. A typical fixed arm lock member
has a much shorter circumierence than the movable arm lock
member, such that pivot forces applied to the engaged lock
members are concentrated in small areas of the arm lock
members.

A typical telescoping lift arm has an outer arm section
which 1s pivotally connected to the lift carriage by a pivot
pin. The lift arm may include a middle arm section tele-
scoped within the outer arm section and may also include an
iner arm section telescoped within the middle arm section.
For this reason, the middle and inner arm sections have
progressively smaller cross-sectional dimensions than the
outer arm sections and are, thus, progressively weaker to the
cantilever loads the lift arm 1s intended to support 1n lifting
a vehicle. Accordingly, extension of the sections of a lift arm
1s typically limited, as by engagement of extension stop
members on the arm sections to thereby limit the cantilever
load on the arm sections. Retraction of the arm sections may
also be limited by engagement of respective retraction stop
members. In a typical telescoping lift arm, retraction of the
middle and inner sections 1s ultimately limited by contact of
inner ends of the middle and 1nner arm sections with the
pivot pin of the lift arm.

SUMMARY OF THE INVENTION

The present invention provides embodiments of two post
vehicle lift systems with compactly telescoping arms. An
embodiment of a two post vehicle lift includes a pair of
vehicle lift units positioned in spaced apart facing relation.
Each lift unit includes an elongated upstanding lift post
having a lift carriage slidably engaging and movable the-
realong. Each carriage includes a double ended lift arm
supporting clevis extending inwardly of the post and having,
a paitr of telescoping vehicle lift arms with inner or proximal
arm ends thereol pivotally connected to the ends of the
clevis in front-to-rear spaced relation. Each of the lift arms
has telescoping arm sections, with a vehicle lift pad posi-
tioned at a distal arm end of the innermost arm section. The
lift arms are telescopically extendible and retractable, and
the l1ift arms are pivotable to enable the pads to be positioned
in vertical alignment beneath lift points of a vehicle posi-
tioned between the posts of the vehicle lift system. Each post
has a linear motor or actuator, such as a hydraulic cylinder,
positioned therein and connected between the post and the
lift carrniage mounted therein. Coordinated operation of the
lift cylinders enables selective raising and lowering of a
vehicle supported by the lift arms of the lift units.

In an embodiment of the lift system, each hift arm
includes: an outer arm section having an 1nner end pivotally
connected to a lift carriage by a lift arm pivot member such
that the outer arm section 1s pivotal about a pivot axis
extending through the lift arm pivot member; an 1nner arm
section telescopically received within the outer arm section
to enable extension of the arm assembly by extension of the
inner arm section out of the outer arm section and retraction
of the arm assembly by retraction of the mnner arm section
within the outer arm section; the inner arm section having an
inner end within the outer arm section and an outer end
extending out of the outer arm section; and the inner end of
the inner arm section having a nesting recess positioned such
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that the mner end extends past the pivot member, with the
pivot member nested in the recess, when the mnner arm
section 1s fully retracted within the outer arm section. The
nesting recess may be formed by a nesting slot which 1s open
through the mner end of the inner arm section. Alternatively,
the inner arm section may form an mtermediate arm section
received within the outer arm section and having the nesting,
recess formed therein, and an interior arm section sleeved
therein with or without a nesting recess at an inner end
thereol.

In an embodiment of the lift system, each lift arm includes
an outer arm section, an intermediate arm section, and an
inner arm section. The outer arm section 1s pivotally con-
nected to an end of the clevis by a pivot member, such as a
pivot pin or tube. The intermediate arm section 1s sleeved
within the outer arm section and has a nesting slot formed at
an mner end thereof which enables the intermediate arm
section to be retracted such that the actual end of the
intermediate arm section slides past the pivot member with
the pivot member nested within the slot. The inner arm
section 1s sleeved within the intermediate arm section and
has a vehicle lift pad positioned at an outer end thereof for
engagement with a lift point of a vehicle to be lifted. It 1s
foreseen that the mner arm section could also have a nesting
slot at an 1nner end thereot similar to the nesting slot of the
intermediate arm section and for a similar purpose. The
nesting slot or slots enable the lift arm to be retracted to a
greater extent than would be possible without the slot or
slots. The arm sections of the lift arm may have guide
members to enable smooth movement of the arm sections in
extending and retracting the arm sections. Additionally, stop
members are prelferably provided to limit outward and
inward movement of the intermediate and inner arm sec-
tions.

For safe operation of the lift system, 1t 1s desirable for the
angular positions of the lift arms to be locked during raising
and lowering of a vehicle supported by the lift arms. In an
embodiment of the system, a rotatable pivot lock member 1s
secured to an iner end of the outer section of a lift arm and
1s selectively engaged by a rotationally fixed pivot lock
member mounted on the clevis of the lift carnage.

The rotatable lock member may be a rotatable lock gear
secured to a surface of an 1nner end of the outer arm section
in coaxial relation to a lift arm p1vot member or lift arm pivot
axis about which the lift arm pivots. The rotatable lock gear
rotates about the arm p1vot axis as the lift arm 1s pivoted. The
rotatable lock gear may have the form of a spur gear with
rotatable lock gear teeth projecting radially from substan-
tially an entire outer circumierential surface of the rotatable
lock gear or substantially 360 degrees about the rotatable
lock gear. The rotationally fixed pivot lock member may be
a rotationally fixed lock gear having the form of an internally
toothed ring gear with rotationally fixed gear teeth project-
ing radially inwardly from substantially an entire inner
circumierential surface of the rotationally fixed lock gear or
substantially 360 degrees about the rotationally fixed lock
gear. The rotationally fixed lock gear 1s slidably mounted on
the clevis of the lift carnage 1n coaxially spaced relation to
the lift arm pivot axis to enable the rotationally fixed lock
gear to transition between a locked or meshed position and
an unlocked or unmeshed position. In the meshed position,
the rotationally fixed gear teeth mesh with the rotatable gear
teeth to prevent pivoting of the lift arm about the pivot axis.
In the unmeshed position, the rotationally fixed gear teeth
are separated from the rotatable gear teeth, thereby enabling
the lift arm to pivot relative to the clevis.
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The rotationally fixed lock gear 1s prevented from rotating
relative to the lift carriage by a lock guide rod or lock pin

which 1s slidably mounted on the lift carriage clevis. The
lock pin also functions as a release member by enabling the
rotationally fixed lock gear to be transitioned to the unlocked
position from the locked position. A lock pin spring 1s
engaged between the lock pin and the clevis and normally
urges the lock pin toward the locked position. The lock pin
1s moved axially to transition the rotationally fixed lock gear
to the unlocked position and released to enable the rotation-
ally fixed lock gear to return to the locked position. In an
embodiment of the lift system, a lock pin lever 1s engaged
between the lock pin and the clevis to facilitate operation of
the lock pin.

Because of the lengths of the lift arm assemblies, any
horizontal force on the distal end of a lift arm assembly,
which tends to pivot the arm assembly about its axis, can
place very high levels of forces on the lock pin lever when
the rotationally fixed lock gear 1s 1n the locked position. In
order to limit strain and possible deformation of the lock pin,
abutment members may be positioned within the lift carriage
clevis, 1n close proximity to the rotational fixed lock gear of
cach lift arm assembly. The abutment members limit move-
ment of portions of the rotationally fixed lock gear near the
lock pin 1n reaction to forces acting on the distal end of a lift
arm assembly to thereby limit strain transferred to the lock
pin by engagement of the rotationally fixed lock gear with
the associated abutment members. A rear wall of the hift
carriage clevis can form an abutment member 1n one direc-
tion about the pivot axis. An abutment wall or plate can be
secured within the lift carriage clevis 1n close proximity to
the rotationally fixed lock member to form an abutment
member 1n the opposite direction about the pivot axis. The
spacing between the abutment members should be adequate
to avoid binding to movement of the rotationally between
the locked and unlocked positions, while limiting strain on
the lock pin. Within a lift carriage clevis, two abutment
plates may be secured in spaced relation for the two lift arm
assemblies. A reinforcement plate extending between the
two abutment plates may be provided.

Various objects and advantages of the present mvention
will become apparent from the following description taken
in conjunction with the accompanying drawings wherein are
set forth, by way of illustration and example, certain
embodiments of this invention.

The drawings constitute a part of this specification,
include exemplary embodiments of the present invention,

and 1illustrate various objects and features thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of an embodiment of a two
post vehicle lift system with compactly telescoping arms,
according to the present invention.

FIG. 2 1s an enlarged fragmentary perspective view of a
l1ft unit of the lift system.

FIG. 3 1s a top plan view of a lift unit of the lift system.

FIG. 4 1s a further enlarged fragmentary inside elevational
view of the lift umt of the lift system.

FIG. 5 15 a further enlarged front side elevational view of
the lift unit of the lift system.

FIG. 6 1s a further enlarged top plan view of a lift arm of
the lift unit, with a portion removed to illustrate details
thereof.

FIG. 7 1s an enlarged fragmentary top plan view of a lift
arm of the lift unit with an upper wall of an external arm
section removed to illustrate a nesting slot formed at an 1nner
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or proximal end of a middle arm section i relation to a
mounting tube of the lift arm.

FIG. 8 1s a greatly enlarged top plan view of a rotatable
arm lock gear of a lift arm of the lift unait.

FIG. 9 1s a greatly enlarged bottom plan view of a
rotationally fixed arm lock gear of a lift arm of the lift unat.

FIG. 10 1s a further enlarged front elevational view of a
retracted front lift arm and illustrates the rotationally fixed
arm lock gear 1n a lowered arm locking, meshed position.

FIG. 11 1s a rear elevational view of a retracted rear lift
arm and 1llustrates the rotationally fixed arm lock gear 1n a
raised arm unlocking, unmeshed position.

FIG. 12A 1s an enlarged fragmentary cross sectional view
through a somewhat modified lift arm, taken along a section
plane indicated by line 12-12 of FIG. 3, and shows the
release lever, lock pin, and rotationally fixed arm lock gear
in the lowered arm locking, meshed positions thereof.

FIG. 12B 1s a view similar to FIG. 12A and shows the
release lever, lock pin, and rotationally fixed arm lock
member in the raised arm unlocking, unmeshed positions
thereof.

FIG. 13 1s an exploded perspective view of a lift arm of
a lift unit and 1llustrates cooperation of an 1inner end slot of
the middle arm section with a pivot member of the lift arm.

FIG. 14 1s a fragmentary inside elevational view of a
modified carriage lift clevis with an abutment structure
secured therein to limit strain on lock pins of the lift arm
assemblies when the rotationally fixed lock members are 1n
their respective locked positions.

FIG. 15 1s a fragmentary horizontal sectional view of the
modified lift carriage clevis taken on line 15-15 of FIG. 14

and 1llustrates details of abutment members of the abutment
structure.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

(Ll

As required, detailed embodiments of the present mnven-
tion are disclosed herein; however, 1t 1s to be understood that
the disclosed embodiments are merely exemplary of the
invention, which may be embodied 1n various forms. There-
fore, specific structural and functional details disclosed
herein are not to be interpreted as limiting, but merely as a
basis for the claims and as a representative basis for teaching
one skilled i the art to variously employ the present
invention in virtually any appropriately detailed structure

Referring to the drawings in more detail, the reference
number 1 generally designates an embodiment of a two post
vehicle lift system according to the present invention. Refer-
ring to FIG. 1, the system 1 generally includes a pair of
vehicle lift units 2 and 3 positioned in mutually facing
relation on a floor 5 of a vehicle service facility, such as a
garage, shop, or the like. Each of the lift units 2 and 3
includes an elongated upstanding post 7 having a vehicle it
carriage 9 slidably mounted thereon to enable lifting and
lowering of a vehicle, for inspection, service, or the like.
Each of the lift carriages 9 has a pair of telescoping vehicle
l1ift arms 12 and 14 pivotally mounted thereon to enable
positioning for engagement with a vehicle to be lifted.

Referring to FIGS. 2-5, the illustrated post 7 1s supported
on a base plate 18 which 1s secured to the shop floor 5 by a
plurality of bolts 20 spaced about a periphery of the base
plate 18. The lift carriage 9 1s illustrated as an elongated
tubular structure which 1s slidably mounted within the post
7. The carriage 9 1s translated vertically along the post 7 by
operation of a linear motor or actuator, such as a hydraulic
cylinder 22 (FIG. 3) connected between the post 7 and the
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carriage 9. The carriage 9 has a double ended lift arm
support clevis 24 secured thereto at a lower end thereof and
reinforced by a center gusset member 26 and end gussets 27.
The clevis 24 may be formed by a clevis bottom plate 30
(FIG. 5) having an imverted L-shaped clevis bracket 32
joined thereto to form a generally C-shaped structure. The
illustrated clevis bracket 32 has a vertical clevis side plate 33
and a horizontal clevis top plate 34. The illustrated clevis 24
has openings in the top plate 34 and bottom plate 30 to
receive vertically oriented lift arm pivot pins 38 (FIG. 5) on
which the lift arms 12 and 14 pivot.

The lift units 2 and 3 are substantially similar and may be
designated as a left hand lift unit 2 and a right hand unait 3.
The lift arms 12 and 14 may be substantially similar 1n
construction and operation and may be designated as a rear
lift arm 12 and a front lift arm 14. Thus, description of
components and interaction thereof for the rear liit arm 12
corresponds to similar components of the front lift arm 14.
In the lift unit 3, as 1llustrated particularly in FI1G. 3, the front
l1itt arm 14 1s somewhat shorter than the rear lift arm 12. The
purpose for the diflerence 1n the length of the lift arms 12
and 14 1s to better balance the weight of modern vehicles on
the lift system 1. Modern vehicles, particularly passenger
vehicles, tend to be heavier 1n front because of the location
of the transmission and transaxle, as wells as the engine,
toward the front of the vehicle. Thus, the shorter front lift
arms 14 position the front end of a vehicle closer the posts
7. It 1s foreseen that the lift arms 12 and 14 could alterna-
tively be of equal lengths.

Referring to FIGS. 6 and 7, the illustrated telescoping lift
arm 12 includes an outer lift arm section 42, an intermediate
or middle lift arm section 44, and an inner or interior lift arm
section 46. The middle arm section 44 1s sleeved within the
outer arm section 42, and the 1nner arm section 46 1s sleeved
within the middle arm section 44. The lift arm sections 42-46
may be formed of lengths of rectangular or square cross
section tubular beams of approprate sizes or may built up
from components such as channels, plates, and the like
which are joined, as by welding. The outer arm section 42
may be reinforced by an upper stifiener 49 and a lower
stifener 50 (FIGS. 10 and 11) joined respectively to an
upper surface and a lower surface of the outer arm section
42.

Referring to FIGS. 10 and 11, an outer end of the inner
arm section 46 1s provided with a lift pad adapter 56
configured to recerve a lift pad assembly 38 having a lift pad
60 positioned at a top end thereof. The lift pad assembly 58
may include one or more extensions 62 (FIG. 10) to position
the Iift pad 60 at a desired height. The lift pad 60 forms a
contact element between the lift arm 12 and a lift point of a
vehicle to be lifted.

The Iift arm 12 1s pivotally connected to the lift arm clevis
24 for pivoting about a vertical lift arm pivot axis 65 (FIGS.
10 and 11). In the illustrated arm 12, a lift arm mounting tube
or bushing 67 (FIGS. 6 and 7) extends through the upper and
lower walls of the outer arm section 42 and through the
upper and lower stitffeners 49 and 50 and 1s joined to those
clements, as by welding. The mounting tube 67 1s sleeved
onto the lift arm pivot pin 38, which 1s secured 1n a vertical
orientation within the clevis 24 and, 1n cooperation with the
pivot pin 38, forms a pivotal bearing for the lift arm 12
relative to the clevis 24.

It 1s generally desirable to positively fix the angular
position of the lift arms 12 and 14, especially, prior to lifting,
a vehicle. The illustrated lift arms 12 and 14 include a It
arm rotational lock mechanism 68 (FIG. 11) to enable
releasable fixing of the angular relation of the arms 12 and
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14 to the clevis 24 of the lift carriage 9. In the illustrated
system 1, the arm lock mechanism 68 of each of the lift arms
12 or 14 includes a rotatable lift arm pivot lock member or
gear 70 secured to the outer arm section 42 in coaxially
aligned relation to the mounting tube 67 and, thus, with the
pivot pin 38 and the pivot axis 65. As shown in FIG. 11, the
rotatable lock gear 70 may be fixedly secured to the upper
arm stiflener 49 of the outer arm section 42 and rotates about
the pivot axis 65 as the lift arm 12 or 14 1s pivoted about the
pivot axis 65. As shown in FIGS. 8 and 11, the rotatable gear
70 has the form of a circular spur gear with rotatable gear
teeth 72 projecting radially outward therefrom and spaced
circumierentially about substantially an entire outer surface
of the gear 70 or substantially 360 degrees about the
rotatable lock gear 70. Additionally, 1n the 1llustrated rotat-
able gear 70, bottom and top lands of the gear teeth 72 have
a conical relationship to an axis of the rotatable lock gear 70.

FIGS. 12A and 12B 1illustrate a lift arm 12' which 1s
somewhat modified 1n construction compared to the lift arms

12 and 14. The lift arm 12' 1s structurally and functionally
similar to the I

t arms 12 and 14, and corresponding
components thereol will be 1dentified by the same reference
numerals as components of the lift arms 12 and 14.

Referring to FIGS. 9 and 11-12B, the arm lock mecha-
nism 68 of the arms 12 and 14 includes a rotationally fixed
l1ft arm p1vot lock member or gear 75, illustrated as slidably
received on the pivot pin 38 1n covering relation to the
rotatable lock gear 70 and rotationally fixed by connection
to the lift carriage clevis 24. The rotationally fixed gear 75
1s 1llustrated as an internal ring gear having a plurality of
radially inwardly projecting rotationally fixed teeth 77 from
substantially an entire mner surface of an outer circumier-
ential flange 78 of the gear 75 or substantially 360 degrees
about the rotationally fixed gear 75. Bottom and top lands of
the gear teeth 77 have a conical relationship to an axis of the
rotationally fixed gear 75 and are sized to compatibly mesh
with the gear teeth 72 of the rotatable gear 70.

The illustrated rotationally fixed gear 75 has a rotationally
fixed lock gear mounting lug 80 extending radially there-
from. The mounting lug 80 1s slidably received onto a lock
guide rod or lock pin 82 extending through a bore 83 formed
through the lug 80 and positions the rotationally fixed gear
75 1n radially spaced relation to the lock pin 82. The lock pin
82 1s mounted on the clevis 24 for vertical reciprocating
movement in relation thereto. Both the pivot pin 38 and the
lock pin 82 are mounted on the clevis 24 such that lateral
movement of both 1s prevented. Thus, rotation of the rota-
tionally fixed gear 75 1s prevented by its mounting on the
pivot pin 38 and the lock pin 82. However, the rotationally
fixed gear 75 1s free to move axially along the pivot pin 38.
Relative movement of the mounting lug 80 and the gear 75
on the lock pin 82 1s limited by means such as a snap ring
84 positioned below the lug 80 on the lock pin 82. A
compression spring 86 1s sleeved onto the lock pin 82
between the mounting lug 80 and a bottom surface 88 of the
clevis top plate 34. Engagement of the spring 86 with the
bottom surface 88 of the clevis top plate 34 resiliently urges
the lock pin 82 downwardly.

The lock pin 82 1s movable vertically between a lower
pivot lock position (FIGS. 10 and 12A) and a raised pivot
release position (FIGS. 11 and 12B). In the lock position of
the lock pin 82, the rotationally fixed lock gear 75 1s meshed
with the rotatable lock gear 70, preventing rotation thereof,
to thereby prevent angular movement of the lift arm 12 or 14
or 12' relative to the clevis 24. As shown in FIGS. 12A and
12B, the rotationally fixed gear 75 may have an annular
recess 89 on an underside thereof to enable the gear 75 to
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extend over and about an upper end of the mounting tube 67
in the locked position of the gear 75. In the release position
of the lock pin 82, the rotationally fixed gear 75 1s lifted out
of meshing relation with the rotatable gear 70, thereby
enabling rotation thereot, to thereby enable the lift arm 12 or
14 or 12' to pivot about the associated pivot pin 38. It should
be noted that the lock pin 82 has a lower end 90 which
extends below a lower surface of the bottom plate 30 of the
clevis 24, such that when the Iift carriage 9 15 lowered to the
shop tloor 5, contact of the lock pin lower end 90 with the
floor 5 causes the lock pin 82 to lift the rotationally fixed
gear 75 out of meshed engagement with the rotatable gear
70, thereby releasing the lift arm 12 or 14 or 12' to freely
pivot about the pivot pins 38.

In order to facilitate movement of the lock pin 82 to the
release position, the illustrated lift system 1 1s provided with
a release handle or lever 94 engaged with the lock pin 82 and
operable to lift the lock pin 82 to the release position (FIG.
11). The illustrated release lever 94 1s of a stretched Z-shape
having a lower flat end 95 and an upper flat end 96. The
lower end 95 1s retained on the lock pin 82 between an upper
surface 98 of the top plate 34 of the clevis 24 and a top end
washer 100 fixed to a top end of the lock pin 82. Downward
pressure on the upper end 96 of the release lever 94 causes
the lower end 95 thereot to engage the washer 100 to thereby
l1ft the lock pin 82 from 1ts lower lock position to 1ts upper
release position, to thereby lift the rotationally fixed gear 75
out meshing engagement with the movable gear 70 to enable
the lift arm 12 or 14 or 12' to be pivoted about the associated
lift arm pivot axis 65. When the upper end 96 of the lever 95
1s released, the compression spring 86 and gravity return the
lock pin 82 to the lock position with the rotationally fixed
gear 75 enmeshed with the movable gear 70, thereby pre-
venting pivoting of the lift arm 12 or 14 or 12' relative to the
clevis 24.

The lift arm sections 42-46 may include guide members
(not shown) to facilitate smooth extension and retraction of
the middle and 1nner arm sections 44 and 46 relative to the
outer arm section 42 and therebetween. It 1s necessary to
limit the degree of extension of the middle and 1nner lift arm
sections 44 and 46 from the outer lift arm section 42 to avoid
exceeding cantilever loading limits of the arm sections
42-46. Theretore, the middle and inner arm sections 44 and
46 preterably include appropriate stops (not shown) to limait
extension of the lift arm 12 or 14 or 12'. On the other hand,
it 1s preferable to retract the middle and 1nner arm sections
44 and 46, as far as 1s practical, so that the lift arm
assemblies 12 or 14 or 12' 1s as compact as possible when
retracted. Usually, the limit of retraction of the arm sections
44 and 46 1s engagement ol inner ends thereof with the pivot
members of the lift arm 12 or 14 or 12

Referring to FIGS. 7, 12A and 12B, and 13, i the
illustrated embodiment of the vehicle system 1, the middle
l1ft arm section 44 has a pivot tube nesting recess or slot 104
formed at an 1nner end 106 thereof which enables 1inner end
106 of the middle arm section 44 to be retracted past the
mounting tube 67, with the mounting tube 67 positioned in
or nesting within the slot 104. The presence of the nesting
slot 104 allows the middle arm 44 to be somewhat longer
than otherwise possible while enabling an outer end 108 to
be retracted to the same degree as a shorter middle arm
section 44 without the slot 104. It 1s foreseen that the inner
arm section 46 could also be provided with a nesting slot
similar to the nesting slot 104 for the same purpose, that 1s,
to allow more compact retraction of the inner arm section 46
within the middle arm section 44. FIG. 7 shows horizontally
spaced apart guide plates 110 positioned on opposite sides
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within the outer arm section 42 to form guides for the ends
106 of the middle arm section 44. The lift arm 12 or 14 or
12' may be provided with appropriate stops (not shown)
which limit retraction of the middle and inner arm sections
42 and 44 so that inner ends thereof do no contact the pivot 5
tube 67.

The l1ft arm sections 42, 44, and 46 may be provided with
stop members to positively limit extension of the middle arm
section 44 out of the outer arm section 42 and the extension
of the inner arm section 46 out of the middle arm section 44. 10
More particularly, the outer arm section 42 may be provided
with an interior stop member 112 (FIG. 12B) imnside a
proximal end thereof for engagement by an exterior stop
member 114 (FIG. 13) positioned on an upper surface of the
middle arm section 44. Similarly, the middle arm section 44 15
may be provided with an interior stop member 116 for
engagement by an exterior stop member 118 positioned on
an upper surface of the mner arm section 46. The stop
members 114 and 118 may also function as sliding spacers
within the respective arm sections 42 and 44. 20

While the lift units 2 and 3 are described and illustrated
as being permanently mounted on a shop floor 5, 1t 1s
foreseen that features of the system 1 of the present inven-
tion described herein could be advantageously incorporated
into mobile 1ift units which are temporarily secured 1n place 25
in the manner of the lifts shown 1n U.S. Pat. No. 9,150,395,
referenced above.

Referring to FIGS. 14 and 15, along with FIGS. 10, 12A,
and 12B, a modified embodiment of a lift carrage clevis 125
according to the present invention may be secured to the lift 30
carriage 9 1n a manner similar to the lift carnage clevis 24
described above. The illustrated clevis 125 1s formed by an
upstanding side plate 128 which 1s secured to the lift carriage
9, a horizontally extending lower or bottom plate 130
secured to a bottom of the side plate 128, and a horizontally 35
extending upper or top plate 132 secured to a top of the side
plate 128. A fragment of the top plate 132 1s shown 1n FIG.
15.

Proximal ends of the extendible lift arms 12 and 14 are
pivotally mounted on the clevis 125 by lift arm pivot pins 38 40
extending through lift arm mounting tubes 67 (FIGS. 12A
and 12B) between the top plate 132 and bottom plate 130 of
the clevis 125. The proximal end of each of the lift arms 12
and 14 has the rotatable lock member or gear 70 secured
thereto. The rotatable lock member 70 rotates about the 45
pivot axis 65 (FIG. 10) when lift arms 12 or 14 1s pivoted
relative to the clevis 125. The rotatable lock member 70
cooperates with the rotationally fixed lock member or gear
75 to form the arm lock mechanism 68 which prevents
pivoting of a lift arm 12 or 14 when the rotationally fixed 50
gear 75 1s 1n 1ts locked position (FIG. 12A) and to enable
pivoting of the lift arms 12 or 14 1n the released position
(FIG. 12B). The rotationally fixed lock member 75 1s
prevented from rotating relative to the clevis 125 by the lock
pin 82 extending through the top and bottom clevis plates 55
132 and 132 and through a modified mounting lug 134. The
lock pin 82 1s capable of axial reciprocation and engages the
rotationally fixed lock member 75 in such a manner as to
function as function as a release member by being raised, as
by a release lever 94 (FI1G. 12A or 12B). The lock pin 82 and 60
the rotationally fixed lock member 75 are normally urged
toward the locked position by the spring 86.

Because of the lengths of the lift arms 12 or 14, when the
rotationally fixed lock member 75 1s 1n the locked position,

a force on a distal end thereotf which tends to pivot the arm 65
about the pivot pin 38 exerts a much larger force on the lock
pin 82, tending to strain or deform the pin 82. If such a force
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on the lock pin 82 exceeds 1its elastic limit, permanent
deformation of the pin 82 can make reciprocating motion to
retract the rotationally fixed lock member 75 dificult or
impossible.

In order to bolster or limit such strain on the lock pins 82,
the illustrated clevis 125 1s provided with abutment structure
138. The clevis side plate 128 may form a component of the
abutment structure 138. The lift arms 12 and 14 are mounted
on the clevis 1235 such that a portion of the mounting lug 134
of the rotationally fixed lock member 75 of each arm 1s 1n
close proximity to the side plate 128. The mounting lugs 134
are somewhat different from the mounting lugs 80 shown 1n
FIG. 9; however, the lugs 80 would also function with the
illustrated abutment structure 138. The clevis side plate 128,
thus, limits excessive strain on the lock pins 82 1n response
to a force on the distal end of the lift arm 12 toward the
clockwise direction, as viewed 1n FIG. 15, or on the distal
end of the lift arm 14 toward the counterclockwise direction.
To provide a lock pin strain limiting abutment in the
opposite pivoting directions, the illustrated clevis 125 1s
provided with abutment members or plates 140 and 142
which may be secured to the clevis plates 128, 130, and 132,
as by welding. The abutment plates 140 and 142 are posi-
tioned in close proximity to the lugs 134 of the rotationally
fixed lock members 75 to limit strain on the lock pins 82 by
a force on the lift arm 12 toward the counterclockwise
direction or by a force on the lift arm 14 toward the
clockwise direction. The abutment members 140 and 141,
along with the clevis side plate 128 should be spaced close
enough to the lugs 134 of the rotationally fixed lock mem-
bers 75 to prevent excessive strain on the lock pins 82, but
should not interfere with transition of the lock members 75
between the locked and released positons. Clearance dis-
tances between embodiments of the abutment plates 140 and
142 and the rotationally fixed lock members 75 may be on
the order of about 3 millimeters. An abutment brace plate
144 may be joined to the abutment plates 140 and 142, near
the areas of contact by the lugs 134, to reinforce the
abutment plates 140 and 142.

It 1s to be understood that while certain forms of the
present invention have been 1llustrated and described herein,
it 1s not to be limited to the specific forms or arrangement of
parts described and shown.

What 1s claimed as new and desired to be secured by
Letters Patent 1s:

1. A compact telescoping lift arm assembly for use on a
vehicle lift unit including an upstanding post having a lift
carriage slidably engaged therewith and movable thereal-
ong, the arm assembly comprising:

(a) an outer arm section having an mner end pivotally
connected to the lift carnage by a lift arm pivot member
such that the outer arm section 1s pivotal about a pivot
axis extending through the lift arm pivot member;

(b) an mner arm section telescopically received within the
outer arm section to enable extension of the arm
assembly by extension of the imnner arm section out of
the outer arm section and retraction of the arm assem-
bly by retraction of the mner arm section within the
outer arm section;

(¢) the inner arm section having an mner end within the
outer arm section and an outer end extending out of the
outer arm section; and

(d) the 1nner end of the mner arm section having a nesting
recess positioned such that the mner end extends past
the pivot member, with the pivot member nested 1n the
recess, when the inner arm section 1s fully retracted
within the outer arm section.
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2. The assembly as set forth 1n claim 1 wherein:

(a) the nesting recess 1s formed by a nesting slot which 1s
open through the mner end of the mner arm section.

3. The assembly as set forth 1n claim 1 and including:

lock member from the released position to the locked
position.

12

9. The assembly as set forth 1n claim 6 and including:

(a) a release lever engaged with the release member and
the lift carriage and operable to transition the rotation-
ally fixed lock member between the locked position and

- Jint Gon tel 11 - od 5 the released position;

(a) ‘?‘nhjm Zrme lafc dri SCCHon delf Scf)plc“; Y eCEve (b) the release lever having a first lever end engaging the
within 1 E'i outer ar‘;lll section Zn _ lil}fm% the mnner d“fmn release member and the lift carriage and an opposite
section t.e escopically recerved within the intermediate second lever end: and
arm section. | | | (¢) the release lever having a stretched Z-shape such that

4. The assembly as set forth in claim 1 wherein: 10 lowering the second lever end causes the release mem-

(a) the mner arm section forms an intermediate arm ber to move the rotationally fixed lock arm member
section telescopically received within the outer arm from the locked position to the released position and
section Ell}d havi‘ng‘ an in.terior arm section teliescopi- releasing the second lelver end causes the release mem-
cally received within the intermediate arm section, the ber to return the rotationally fixed lock arm member
intermediate arm section having an inner end; and 15 from the released position to the locked position.

(b) the intermediate arm section having the nesting recess lipilAl?EmpE}ft' tEIIeSC;OPiﬂg lift ifmdflssemblglfm Use 011} Iii
formed at the iner end thereof. venicle it unit including an upstanding post having a 1
5. The assembly as set forth in claim 1 and including: carriage slidably engaged the}*feiw1th and movable thereal-

6 tional lock han: 1 hetw ong, the arm assembly comprising:

(a)lal : I'Erm rotd 10&1&1 hocl' I{nec IS en%iage ebl ““I 50 (a) an outer arm section having an inner end pivotally
¢ T ! lamili and the llt CAltdge ?ﬂ y 0¥§ra ¢ 1o connected to the lift carnage by a lift arm pivot member
selegtlve M hX 1&}? angular position ol the it arm 1in such that the outer arm section 1s pivotal about a pivot
relation 1o the hilt canlage. | | | ax1s extending through the lift arm pivot member;

6. The assembly as set forth in claim S wherein the lift arm (b) an inner arm section telescopically received within the

rotational lock mechanism includes: 25 outer arm section to enable extension of the arm

(a) a lift arm pivot lock member positioned at the inner assembly by extension of the imner arm section out of
end of the outer section of the lift arm and rotatable the outer arm section and retraction of the arm assem-
with the outer section of the lift arm about the pivot bly by retraction of the mner arm section within the
axis; outer arm section;

(b)a ro:[ationz.i.lly ﬁ?{ed liff't arm lock member engaged }x{ith 30 (c) the inner arm section having an inner E’:I:ld within t;_’le
the 11t carriage 1n such a manner as to enable transition outer arm section and an outer end extending out of the
between a locked position engaging the lift arm pivot outer arm section;
lock membel: to prevent pivoting of the l.iﬁ arm al}d a9 (d) the lnner epd of the mner arm section having a nesting
released position dlsepgaged from the lift arm pivot slot Whlc_h 15 0121‘311 th%'qughdthe 1111111‘311; eﬂiOf_ the 11111‘3(11'
lock member, the rotationally fixed lock member being > :{ I‘E}a nsdescgzsli 5111; pﬁfzstli?;nibeiu;iﬂi ti[e ;)iiol‘[llfllle;mille ;
resiliently biased toward the locked position; and :

.. . . nested 1n the nesting slot, when the inner arm section 1s

(c) a release member positioned on the lift carriage and 1 .

. . fully retracted within the outer arm section; and
engaged with the rotationally fixed lock member and : . .
. . . (e) a lift arm rotational lock mechanism engaged between
preventing rotation of the rotationally fixed lock mem- . . .
. . . 40 the lift arm and the lift carriage and operable to
ber relative to the lift carriage, the release member . . . .
. . selectively fix an angular position of the lift arm in
being operable to cause the rotationally fixed lock . . .
. .. . relation to the lift carriage.
member to temporarily transition from the locked posi- . . . .
. . L. . 11. The assembly as set forth 1n claim 10 and 1ncluding;:
tion to the released position to enable pivoting of the lift . : . . .
(a) an mmtermediate arm section telescopically received
arm. L . . .
_ _ _ _ 45 within the outer arm section and having the inner arm

7. The assembly as set forth i claim 6 and including: section telescopically received within the intermediate

(a) a release lever engaged with the release member and arm section.
operable to transition the rqt:-:ationally fixed lock mem- 12. The',. assembly as set forth. in claim 10 .and includﬁng:
ber between the locked position and the released posi- (a) an mtermediate arm section telescopically recerved
tion. 50 within the outer arm section and having the inner arm

8. The assembly as set forth in claim 6 and including: section telescopically received within the intermediate

. arm section, the intermediate arm section having the

(a) a release lever engaged with the release member and .

. . C . inner end; and
the lift carriage and operable to transition the rotation- . . . . .
. (b) the intermediate arm section having a respective
ally fixed lock member between the locked position and . .
the released position: 55 nesting recess formed at an mnner end thereof.
g _ 13. The assembly as set forth in claim 10 wherein the lift

(b) the release lever having a first lever end engaging the 4 rotational lock mechanism includes:
release member and the lift carriage and an opposite (a) a rotatable lock gear positioned on the outer section of
second lever end; and the lift arm in coaxial relation to the lift arm pivot

(c) the release lever being configured in such a manner 60 member, the rotatable lock gear having rotatable lock
that lowering the second lever end causes the release gear teeth projecting radially about the rotatable lock
member to move the rotationally fixed lift arm lock gear;
member from the locked position to the released posi- (b) a rotationally fixed lock gear positioned 1n spaced
tion and releasing the second lever end causes the coaxial relation to the rotatable lock gear, the rotation-
release member to return the rotationally fixed lift arm 65 ally fixed lock gear having rotationally fixed lock gear

teeth projecting radially about the rotationally fixed
lock gear; and
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(¢) the rotationally fixed lock gear teeth of the rotationally
fixed lock gear meshing with the rotatable lock gear
teeth of the rotatable lock gear when the rotationally
fixed lock gear 1s advanced to a locked position relative
to the rotationally fixed lock gear and unmeshing from
the rotatable lock gear teeth of the rotatable lock gear
when the rotationally fixed lock gear 1s advanced to a
released position relative to the rotationally fixed lock
gear.

14. The vehicle lift unit as set forth in claim 13 wherein:

(a) the rotatable lock gear and the rotationally fixed lock
gear are respectively conical 1 such a manner as to
enable meshing thereofl m the locked position of the
rotationally fixed lock member.

15. The assembly as set forth in claim 13 wherein:

(a) the release member prevents rotation of the rotation-
ally fixed lock member about the pivot axis in the
locked position thereof; and

(b) an abutment member 1s secured to the lift carriage 1n
close proximity to the rotationally fixed lock member to
thereby limait strain of the release member 1n the locked
position of the rotationally fixed lock member by
engagement thereotl with the abutment member.

16. A vehicle lift unit comprising:

(a) an upstanding post;

(b) a lift carrnage slidably engaging and movable along the
post;

(c) a linear motor engaged between the carriage and the
post and operable to lift and lower the carriage therea-
long;

(d) a telescoping lift arm 1ncluding an outer arm section
having an mner end pivotally connected to the carriage
by a lift arm pivot member such that the outer arm
section 1s pivotal about a pivot axis extending through
the lift arm pivot member; the telescoping lift arm
further including an inner arm section telescopically
received within the outer arm section to enable exten-
sion of the lift arm by extension of the inner arm section
out of the outer arm section and retraction of the lift
arm by retraction of the inner arm section within the
outer arm section;

(¢) the inner arm section having an mmner end within the
outer arm section and an outer end extending out of the
outer arm section, the outer end having a vehicle
engagement member for contact with a vehicle to it
the vehicle; and

(1) the 1nner end of the inner arm section having a nesting
slot positioned such that the inner end extends past the
pivot member, with the pivot member nested 1n the slot,
when the inner arm section 1s fully retracted within the

outer arm section.
17. The wvehicle lift unit as set forth 1n claam 16 and

including:

(a) a lift arm pivot lock member positioned at the inner
end of the outer section of the lift arm and rotatable
with the outer section of the lift arm about the pivot
axis;

(b) a rotationally fixed lift arm lock member engaged with
the 1ift carrniage in such a manner as to enable transition
between a locked position engaging the lift arm pivot
lock member to prevent pivoting of the lift arm and a
released position disengaged from the lift arm pivot
lock member, the rotationally fixed lock member being
resiliently biased toward the locked position; and

(c) a release member positioned on the lift carriage and
engaged with the rotationally fixed lock member and
preventing rotation of the rotationally fixed lock mem-
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ber relative to the lift carriage, the release member
being operable to cause the rotationally fixed lock
member to temporarily transition from the locked posi-
tion to the released position to enable pivoting of the lift
arm.

18. The vehicle lift unit as set forth 1n claim 17 wherein:

(a) the release member prevents rotation of the rotation-
ally fixed lock member about the pivot axis 1n the
locked position thereof; and

(b) an abutment member 1s secured to the liit carriage in
close proximity to the rotationally fixed lock member to
thereby limit strain of the release member 1n the locked
position of the rotationally fixed lock member by
engagement thereol with the abutment member.

19. A vehicle lift unit comprising:

(a) an upstanding post;

(b) a lift carnage slidably engaging and selectively mov-
able along the post;

(c) an elongated lift arm having an inner end pivotally
connected to the carriage by a lift arm pivot member to
enable pivoting about a pivot axis;

(d) a lift arm p1vot lock member secured at the inner end
of the arm and rotatable with the arm about the pivot
axis;

(e) a rotationally fixed lift arm lock member engaged with
the lift carriage 1n such a manner as to enable transition
between a locked position engaging the lift arm pivot
lock member to prevent pivoting of the arm and a
released position disengaged from the lift arm pivot
lock member;

(1) a release member engaged between the lift carriage
and the rotationally fixed lock member and preventing
rotation of the rotationally fixed lock member relative
to the lift carriage, the release member being operable
to transition the rotationally fixed lock member
between the locked position and the released position;
and

(g) an abutment member positioned on the lift carriage in
close proximity to the rotationally fixed lock member to
thereby limit strain of the release member 1n the locked
position of the rotationally fixed lock member by
engagement thereof with the abutment member.

20. The vehicle lift unit as set forth 1n claim 19 wherein:

(a) the release member 1s an elongated release pin which
reciprocates axially to move the rotationally fixed
member between the locked position and the released
position.

21. The vehicle lift unit as set forth 1n claim 19 wherein:

(a) the abutment member 1s an abutment plate secured to
the lift carnage 1n close proximity to the rotationally
fixed lock member.

22. The vehicle lift unit as set forth 1n claim 19 wherein:

(a) the l1ift arm p1vot lock member includes a rotatable arm
lock gear positioned on the mner end of the lift arm 1n
coaxial relation to the lhift arm pivot member, the
rotatable lock gear having rotatable lock gear teeth
projecting radially about the rotatable lock gear;

(b) the rotationally fixed lift arm pivot lock member
includes a rotationally fixed lock gear positioned 1n
spaced coaxial relation to the rotatable lock gear, the
rotationally fixed lock gear having rotationally fixed
lock gear teeth projecting radially about the rotationally
fixed lock gear;

(c) the rotationally fixed lock gear meshes with the
rotatable lock gear in the locked position of the rota-
tionally fixed lock member and unmeshes from the
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rotatable lock gear 1n the released position of the
rotationally fixed lock member; and

(d) the abutment member 1s positioned 1n close proximity
to the rotationally fixed lock gear.

23. The vehicle lift unit as set forth in claim 19 wherein:

(a) the lift carriage has a pair of lift arms pivotally
connected thereto 1n spaced relation at respective inner
ends of the lift arms by respective pivot members to
enable pivoting about respective pivot axes;

(b) each lift arm having a respective pivot lock member
secured at the mner end thereol and rotatable with the
respective lift arm about the respective pivot axis of the
respective lift arm;

(c) each lift arm having a respective rotationally fixed arm
lock member engaged with the lift carriage 1n such a
manner as to enable transition between a locked posi-
tion engaging the associated lift arm pi1vot lock member
to prevent pivoting ol the respective lift arm and a
released position disengaged from the associated lift
arm pi1vot lock member;

(d) each lift arm having a respective release member
engaged between the lift carrnage and the associated
rotationally fixed lock member and preventing rotation
of the fixed lock member about the associated pivot
axis 1n the locked position thereolf, the release member
being operable to transition the fixed lock member
between the locked and released positions thereof; and

() a pair of abutment plates associated respectively with
the lift arms and secured to the lift carriage in close
proximity to the rotationally fixed lock member of the
associated lift arm to limit strain of the release member
associated therewith in the locked position of the fixed
lock member by engagement thereol with the associ-
ated abutment plate.

24. The vehicle lift unit as set forth 1n claim 23 wherein:

(a) the abutment plates are secured to the lift carriage 1n
spaced apart relation; and

(b) a remnforcement plate extends between the abutment
plates and 1s secured thereto and to the lift carriage.

25. A lift arm assembly for use on a vehicle lift unait

including an upstanding post with a lift carriage movable
therealong, the arm assembly comprising:

(a) an elongated lift arm having an inner end pivotally
connected to the carriage by a lift arm pivot member to
cnable pivoting about a pivot axis;

(b) a rotatable arm lock gear secured on the mner end of
the lift arm 1n coaxial relation to the lift arm pivot
member, the rotatable lock gear having rotatable lock
gear teeth projecting radially about substantially an
entire circumiferential surface thereof;

(c) a rotationally fixed lock gear supported by the lift
carriage 1n spaced coaxial relation to the rotatable lock
gear, the rotationally fixed lock gear having rotationally
fixed lock gear teeth projecting radially about substan-
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tially an entire circumierential surface of the rotation-
ally fixed lock gear, the rotationally fixed lock gear
having a mounting lug extending radially thereirom;

(d) the rotationally fixed lock gear meshing with the
rotatable lock gear 1n a locked position of the rotation-
ally fixed lock gear and unmeshing from the rotatable
lock gear 1n a released position of the rotationally fixed
lock gear; and

(e) a release member engaged with the lift carriage and
with the mounting lug of rotationally fixed lock gear,
positioned 1n radially spaced relation from the pivot
axis, and preventing rotation of the rotationally fixed
lock gear relative to the lift carriage; and

(1) the release member being operable to transition the
rotationally fixed lock member between the locked
position and the released position.

26. The assembly as set forth in claim 25 and including;:

(a) a spring engaged with the rotationally fixed lock gear
in such a manner as to normally urge the rotationally
fixed lock gear toward the locked position.

277. The assembly as set forth in claim 235 and including:

(a) a spring engaged between the lift carriage and the
rotationally fixed lock gear in such a manner as to
normally urge the rotationally fixed lock gear toward
the locked position.

28. The assembly as set forth in claim 23 and including:

(a) an abutment member positioned on the lift carriage in
close proximity to the rotationally fixed lock member to
thereby limit strain of the release member 1n the locked
position of the rotationally fixed lock member by
engagement thereof with the abutment member.

29. The assembly as set forth in claim 25 wherein the

clongated lift arm 1s a telescoping lift arm and includes:

(a) an outer arm section having an inner end pivotally
connected to the lift carnage by the lift arm pivot
member such that the outer arm section 1s pivotal about
the pivot axis extending through the lift arm pivot
member:;

(b) an 1nner arm section telescopically received within the
outer arm section to enable extension of the arm
assembly by extension of the inner arm section out of
the outer arm section and retraction of the arm assem-
bly by retraction of the mner arm section within the
outer arm section;

(c) the 1nner arm section having an inner end within the
outer arm section and an outer end extending out of the
outer arm section; and

(d) the 1nner end of the mner arm section having a nesting
recess positioned such that the mner end extends past
the pivot member, with the pivot member nested 1n the
recess, when the inner arm section 1s fully retracted
within the outer arm section.
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